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1. Introduction
In last RAN3 meeting, it is discussed on the subject of SON for AAS, however it is not clarified what impact the AAS function would lead on existing SON features or network performance. This contribution tries to make some analysis on the impact of AAS on the SON self configuration feature, and also the impact on network performance. 
2. Discussion
2.1. Impact of AAS function on SON self configuration
It was said in the SON SID[1], “Active antennas allow the creation of multiple vertical and horizontal beams making the deployment dynamic. That enables dynamic cell splitting/merging to handle changing load conditions.”. 
· PCI configuration

It can be assumed that before cell splitting, the eNB has been in normal operating state, which means neighbour relationship has been buildup and  X2 interface has been setup between neighbouring eNBs. As thus, the concerned eNB knows the PCIs of neighbour cells and neighbour’s neighbour. For the PCI configuration of the newly emerging cell, similarly with any other new deployed cells, the eNB can use its internal algorithm to select a proper ID from the candidate list provided by OAM, avoiding confliction and confusion with the neighbours.
The ECGI of the emerging cell can be configured by either OAM or eNB itself, after PCI and ECGI configured (assuming transmitting at the same frequency), the emerging cell could enter operating state and the eNB will notify the change to every neighbouring eNBs via X2. 

Therefore, the PCI  self configuration function isn’t influenced by the AAS function.
· ANR 
In case of cell splitting, the neighbouring eNBs know the newly emerging cell upon reception of eNB Configuration Update signalling. When one UE served by a neighbouring eNB detects the emerging cell and reports Measurement Report, the neighbouring eNB could directly use the information come from previous eNB Configuration Update message to build up the new corresponding NR, updating local NRT without launching ANR procedure (i.e. instruct UEs to fetch CGI from the emerging cell’s SIB and report).

In case of cell merging, the neighbouring eNBs know the submerging (be emerged) cell, and they may either remove the NR items from NRT corresponding to the cell temporarily or maintain NRT unchanged depending on their private algorithm.

From the above two cases, it can be observed that AAS has no impact on ANR feature.
Observation 1:  AAS has no impact on SON self configuration feature, i.e. PCI configuration and ANR.

2.2. Impact on radio connection of cell splitting/merging
In case of cell splitting, it is assumed that after beam splitting operation one cell’s configuration (i.e. freq, PCI and ECGI) is unchanged (called ‘original cell’), while the newly emerging cell is configured with new PCI and ECGI. 

For the UEs located in the area of original (but shrinking) cell, there is a short transition period, during which radio link may be lost due to the adjustment of RF beam. If the time duration is shorter than T310, i.e. before T310 expiry the radio transmission become steady, no RLF would happen; otherwise, these UEs would detect RLF and try to trigger RRC reestablishments.
Since the concerned eNB normally doesn’t know which UEs locate in the area of emerging cell and which is in original cell, it cannot properly initiate handover before cell splitting. Consequently, for the UEs located in the area of emerging cell, their serving cell changed, but network doesn’t initate handover for them accordingly, thus RLF would happen.
In case of cell merging, one cell configuration remains unchanged, while another cell disappears. The concerned eNB may trigger handover for the UEs under the area of the cell which is about to disappear. If the beam transition period is shorter than T304, no failure would happen, otherwise HOF would occur.
2.3. Impact on mobility performance of cell splitting/merging
A handover preparation was triggered before cell splitting, and when UE tries to access target, the target cell had already been split into two cells. Since the UE location is covered by the new emerging cell, the access would definitely fail, leading to handover failure, as illustrated in the figure below. Then when UE tries to re-establish the connection in the new cell, it would fail due to lack of re-establishment information for this cell.
In case of cell merging, if the handover preparation target is the immerging cell, handover would fail yet. Similarly, the connection re-establishment would fail due to absence of necessary information.
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Figure 1.  handover interact with cell splitting
Based on above analysis, it can be observed that cell splitting/merging by means of AAS  has negative impact on UE radio connection and mobility performance, which needs to be evaluated and resolved.

Observation 2: Cell splitting/merging by means of AAS has negative impact on UE radio connection and mobility performance, leading to RLF or HOF.
3. Proposal
According to above investigation, we suggest the following proposals:.

Proposal 1: RAN3 discusses the above analysis and confirms that AAS has no impact on SON self configuration feature, i.e. PCI configuration and ANR.

Proposal 2:  RAN3 evaluates the issue that RLF/HOF may be brought by AAS (i.e. cell splitting/merging)  and study solutions to resolve the problems.
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